
Abst rac t   for   8 th   In te rna t iona l  Symposium on Physical Measurements  and 
S igna tu res   i n  Remote Sensing, 8 - 1 2  January 2001,  Aussois,  France 

Aerosol  and  Surface  Studies of the  African  Continent  with  the  Multiangle 
Imaging  SpectroRadiometer ( M I S R )  (Topic 5 )  

JOHN V .  MARTONCHIK, David J .  Diner,  Kathleen  Crean 

Jet   Propulsion  Laboratory,   Pasadena,  California USA 

KEY WORDS: s a t e l l i t e  measurements,  aerosol,  atmospheric  correction, 
su r f ace  BRF, albedo 

The Multi-angle Imaging  SpectroRadiometer ( M I S R )  instrument  aboard  the  Terra 
spacecraf t  began tak ing   da ta  on February 2 4 ,  2 0 0 0 .  MISR conta ins   n ine  cameras 
po in t ed   a t   f i xed   a long- t r ack   d i r ec t ions ,  and  acquires images with view angles 
a t   t h e   E a r t h ' s   s u r f a c e   r a n g i n g  from 7 0 . 5  degrees  forward  of  nadir  to 
7 0 . 5  degrees  aftward. Each camera contains   four  CCD l i n e   a r r a y s   f i l t e r e d   t o  
blue,   green,   red,   and  near- infrared  wavelengths ,   and  spat ia l   sampling  ranging 
from 275 m t o  1.1 km i s  obtained  over a 400-km swath  width. An on-board 
ca l ibra t ion   sys tem  cons is t ing  of deployable  Spedtralon  panels  and' a monitoring 
system  of stable  photodiodes i s  used to  maintain  high  radiometric  accuracy. 

S t i l l  i n   t he   ea r ly   phase  of MISR da t a   ana lys i s ,   t he re  is a concen t r a t ed   e f fo r t  
fo r   ae roso l  and   su r f ace   r e t r i eva l   s tud ie s   t o   focus  on a reas  where 
c o r r o b o r a t i n g   i n   s i t u  and  ground-based  measurements are r e a d i l y   a v a i l a b l e .  An 
idea l   reg ion   for   inves t iga t ion  is  the   cont inent  of Afr ica   during August  and 
September,  where in   southern  Afr ica   the  Pietersburg  Winter   Field Campaign of 
SAFARI 2000 was carried  out  under  mostly  cloud-free  conditions.   Daily  solar 
photometric  measurements  of  aerosol amount were made a t  numerous AERONET sites 
in  southern  Africa,   supplemented by solar  photometric  measurements  and  surface 
r e f l ec t ance  measurements a t   s e l e c t e d   t a r g e t s  made by the  MISR va l ida t ion  team. 
With these  kinds of da t a   ava i l ab le ,  i t  i s  then   poss ib l e   t o  assess i n  some 
measure the  accuracy of t he  M I S R  aerosol   and   sur face   re f lec tance   p roducts .  

The MISR s tandard   a lgor i thm  for   re t r iev ing   aerosol  amount over  land  uses 
empirical  orthogonal  functions  (EOFs),  derived from scene   cont ras t  a t  the  
d i f f e r e n t  view ang les ,   t o   desc r ibe   t he  component of the   rad iance  a t  t he  
top-of-atmosphere (TOA) which has   the   sur face- ref lec ted   rad iance  as i t s  source 
func t ion .  Land aerosol   resul ts   us ing  this   a lgori thm  and  ocean  and  coastal  
water   aerosol   resu l t s  w i l l  be shown for   Afr ica  and i t s  surrounding  waters. 
Comparisons with  ground-based  sun  photometry  measurements,  where  available, 
w i l l  a l s o  be  presented. 

Once the   aerosol   p roper t ies   a re   es t imated ,   the  MISR TOA measurements a r e  
a tmospher ica l ly   cor rec ted   to   ob ta in   the   sur face- leaving   rad iance .  The sur face  
science  products   generated from these   r ad iances   i nc lude   spec t r a l   d i r ec t iona l  
ref lectances,   land  spectral   and  short-wave  a lbedos,  NDVI, and   b id i rec t iona l  
r e f l ec t ance   f ac to r  ( B R F )  parameters  obtained by f i t t i n g   d i r e c t i o n a l  
r e f l e c t a n c e s   t o  a modified  version of the  Rahman-Pinty-Verstraete BRF model. 
Maps of these  products  over  the  African  landscape  and  examples of BRFs f o r  
coas ta l   waters  w i l l  be shown. 


